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7R VWXG\ WKHPHFKDQLVPRI)53GHERQGLQJ IURP WKH FRQFUHWH D UHOLDEOHERQGLQJPRGHO LV QHFHVVDU\6HYHUDO
UHVHDUFKHUVKDYHSURSRVHGYDULRXVERQGPRGHOVEDVHGRQH[SHULPHQWDOVWXGLHV
([SHULPHQWDOVWXGLHV>@VKRZHGWKDW WKHPDMRUIDFWRUVDIIHFWLQJERQGVOLSEHWZHHQWKHFRQFUHWHDQGWKH)53
VKHHWV LQFOXGH FRQFUHWH FRPSUHVVLYH VWUHQJWK fc
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PDWHULDOEataDQGDGKHVLYHFRPSUHVVLYHVWUHQJWKfa7KH)53WRFRQFUHWHLQWHUIDFHERQGSOD\VDPDMRUUROHLQIXOO
XWLOL]DWLRQRIWKHVWUHQJWKDQGWKHGHERQGLQJIDLOXUHRIWKH)53V>@
7KHVKHDUFDSDFLW\RI)53VKHHWV LV WREHHYDOXDWHGDFFRUGLQJWR WZRIDLOXUHPRGHV)53GHERQGLQJDQG)53








Lu   W                            


























    
































































































OHQJWK DSSUR[LPDWHG XVLQJ WKH ILQLWH HOHPHQW YHUVXV YDOXHV SUHGLFWHG E\ WZR SURPLQHQW FRGHV )LJ VKRZV WKH
GLPHQVLRQVDQGGHWDLOVRI)53ERQGHGUHLQIRUFHGFRQFUHWHSULVPVWKDWDUHW\SLFDOO\WHVWHG6ROLGHOHPHQWZDVXVHG
WRPRGHOFRQFUHWHGXH WR LWVDELOLW\ WRFUXVK LQFRPSUHVVLRQDQGFUDFN LQ WHQVLRQ&UDFNLQJ LVPRGHOOHGXVLQJ WKH
VPHDUHGFUDFNDSSURDFK7KHUHLQIRUFLQJEDUVZHUHPRGHOOHGXVLQJ/,1.HOHPHQWZKLOH6ROLGHOHPHQWZDVXVHG





4.1. Prediction of effective bond length using two codes. 
7KHIROORZLQJDUHVHOHFWHGPDWHULDOSURSHUWLHVXVHGWRGHWHUPLQHWKHHIIHFWLYHERQGOHQJWKXVLQJ$&,5>@
DQG&15'75>@
 MPaEMPaf cc 
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
)LJ'LPHQVLRQVDQGGHWDLOVRI)53ERQGHGUHLQIRUFHGFRQFUHWHSULVPV
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VSUHDG DQGKDG WKHKLJKHVW LQWHQVLW\)LJE VKRZVFRQWDFW ERQG VWUHVVHV DW)53FRQFUHWH LQWHUIDFH'XH WR WKH
V\PPHWU\LQWKHGRXEOHVKHDUWHVWWKHFRQWDFWVWUHVVHVDWWKHWRSDQGERWWRPRI)53FRQFUHWHLQWHUIDFHVDUHWKHVDPH
7KH FRQWDFW VWUHVVYDOXHZDVPD[LPXPDW WKHPLGSRLQWRI WKH)53 ULJKW DIWHU WKHXQERQGHGSRUWLRQ WKHQ VWDUWHG
GHFUHDVLQJDIWHUWKLVSRLQWDORQJWKHERQGOHQJWK
  
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